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1
LINEAR MODULE WITH A SUPPORT
DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a linear module, and more
particularly to a linear module with a support device.

2. Description of the Prior Art

A motion transmission apparatus used on a machine gen-
erally comprises a screw and a nut movably disposed on the
screw. To prevent sagging of the screw, the motion transmis-
sion apparatus is usually provided with a support device, so
that the nut can move along the same central line, which can
reduce abrasion, prevent too high temperature and structure
deformation, and also expand the movement range of the nut
and ensure machining precision.

As shown in FIG. 1, aball screw actuator disclosed in U.S.
Pat. No. 5,720,202 comprises a rail 12 disposed at one side of
the screw 11, and three support members 13 movably dis-
posed between the screw 11 and the rail 12. The support
members 13 are used to support the screw 11 and prevent
sagging of the same, and the movement of the support mem-
bers 13 is controlled by belts 14, 15 and pulleys 16, 17, 18 and
19.

Since the movement of the support members 13 is con-
trolled by the belts 14, 15 and the pulleys 16, 17, 18 and 19,
which makes the ball screw complicated in structure. Besides,
the belts 14, 15 are likely to wear off or even broken after a
certain period of time of use, which results in low reliability
and high maintenance cost. Besides, the support members are
provided with no covers (not shown).

The present invention has arisen to mitigate and/or obviate
the afore-described disadvantages.

SUMMARY OF THE INVENTION

The primary objective of the present invention is to provide
a linear module with a support device which has a simple
structure and low maintenance cost.

Another objective of the present invention is to provide a
linear module with a support device which has an extended
service life.

Another objective of the present invention is to provide a
linear module with a support device capable of supporting the
cover, and reducing the interference of the cover with the
movable platform and the support members.

To achieve the above objectives, a linear module with a
support device in accordance with the present invention com-
prises: a base; two pivot seats fixed on the base in a spaced
apart manner; a screw disposed between the two pivot seats;
at least one rail fixed to the base and located at one side of the
screw; a movable platform sleeved onto the screw and mov-
able along the rail; two support members sleeved onto the
screw and movable along the rail; a wheel rotatably disposed
on the movable platform; a connecting member; and a cover.
The support members are located at two ends of the movable
platform, the wheel includes at least one first wheel portion,
and the second wheel portion has a diameter smaller than a
diameter of the first wheel portions. The connecting member
includes two connecting ends fixed to the support members,
and a connecting bottom surface which comes into contact
with and is driven to move by the second wheel portion. The
cover includes two cover ends fixed to the two pivot seats, and
a cover bottom surface which comes into contact with the first
wheel portions.

10

20

35

40

45

50

2

Preferably, two said rails are fixed to the base in a parallel
manner and located at two sides of the screw, and each of the
movable platform and the support members is provided with
a slide bock slidably disposed on the rail.

Preferably, the movable platform includes a top surface and
a slot formed on the top surface, the wheel is rotatably dis-
posed in the slot and partially protruded out of the top surface
of the movable platform.

Preferably, a shoulder portion is formed on each of two
opposite inner surfaces of the slot, the wheel further includes
a shaft portion which is inserted through the first and second
wheel portions and has two ends disposed on the shoulder
portions.

Preferably, the wheel includes two said wheel portions, and
each of the wheel portions is annularly provided with a plu-
rality of first engaging teeth, and the cover bottom surface of
the cover is provided with a rack for mating with the first
engaging teeth.

Preferably, the cover bottom surface of the cover is pro-
vided with a groove for accommodation of the rack.

Preferably, the second wheel portion of the wheel is pro-
vided with second engaging teeth for mating with a rack
portion which is formed at the connecting bottom surface of
the connecting member.

Preferably, the wheel includes two said wheel portions, and
each of the wheel portions is annularly provided with a plu-
rality of first engaging teeth, the cover bottom surface of the
cover is provided with a rack for mating with the first engag-
ing teeth, and the second wheel portion of the wheel is pro-
vided with second engaging teeth for mating with a rack
portion which is formed at the connecting bottom surface of
the connecting member.

Preferably, the diameter of the first wheel portion is two
times the diameter of the second wheel portion.

Preferably, the cover bottom surface of the cover is pro-
vided with a groove for accommodation of an antiskid mem-
ber which is kept into contact with the first wheel portion of
the wheel.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a ball screw actuator disclosed in U.S. Pat.
No. 5,720,202,

FIG. 2 is an exploded view of a linear module with a
support device in accordance with a first embodiment of the
present invention;

FIG. 3 is an assembly view of the linear module with a
support device in accordance with the first embodiment of the
present invention;

FIG. 4 is a cross sectional view taken along the line 4-4 of
FIG. 3,

FIG. 5 is a cross sectional view taken along the line 5-5 of
FIG. 3,

FIG. 6 is a detail view of a part of FIG. 5;

FIG. 7 shows the wheel of the linear module with a support
device in accordance with the first embodiment of the present
invention;

FIG. 8 is an operational view of the linear module with a
support device in accordance with the first embodiment of the
present invention;

FIG. 9A is an exploded view of a part of a linear module
with a support device in accordance with a second embodi-
ment of the present invention;

FIG. 9B is an assembly cross sectional view of a part of the
linear module with a support device in accordance with the
second embodiment of the present invention;
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FIG. 10A is an exploded view of a part of a linear module
with a support device in accordance with a third embodiment
of the present invention;

FIG. 10B is an assembly cross sectional view of a part of
the linear module with a support device in accordance with
the third embodiment of the present invention;

FIG. 11A is an exploded view of a part of a linear module
with a support device in accordance with a fourth embodi-
ment of the present invention;

FIG. 11B is an assembly cross sectional view of a part of
the linear module with a support device in accordance with
the fourth embodiment of the present invention;

FIG. 12A is an exploded view of a part of a linear module
with a support device in accordance with a fifth embodiment
of the present invention;

FIG. 12B is an assembly cross sectional view of a part of
the linear module with a support device in accordance with
the fifth embodiment of the present invention;

FIG. 13A is an exploded view of a part of a linear module
with a support device in accordance with a sixth embodiment
of the present invention;

FIG. 13B is an assembly cross sectional view of a part of
the linear module with a support device in accordance with
the sixth embodiment of the present invention;

FIG. 14A is an assembly cross sectional view of a linear
module with a support device in accordance with a seventh
embodiment of the present invention;

FIG. 14B is the other one assembly cross sectional view of
the linear module with a support device in accordance with
the seventh embodiment of the present invention;

FIG. 15A is an assembly cross sectional view of a linear
module with a support device in accordance with an eighth
embodiment of the present invention; and

FIG. 15B is the other one assembly cross sectional view of
the linear module with a support device in accordance with
the eighth embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The present invention will be clearer from the following
description when viewed together with the accompanying
drawings, which show, for purpose of illustrations only, the
preferred embodiment in accordance with the present inven-
tion.

Referring to FIGS. 1-6, a linear module with a support
device in accordance with a first embodiment of the present
invention comprises: abase 21, two pivot seats 22, a screw 23,
two rails 24, a movable platform 30, two support members 40,
a wheel 50, a connecting member 60 and a cover 70. The
movable platform 30, the two support members 40, the wheel
50 and the connecting member 60 constitute the support
device for supporting the screw 23 and the cover 70.

The base 21 is an elongated structure.

The pivot seats 22 are fixed on the base 21 in a spaced apart
manner.

The screw 23 is disposed between the two pivot seats 22. In
this embodiment, the screw 23 is driven by a motor 25 to
rotate between the two pivot seats 22.

The two rails 24 are fixed to the base 21 in a parallel manner
and located at two sides of the screw 23.

The movable platform 30 is sleeved onto the screw 23 and
movable along the rails 24. In this embodiment, the movable
platform 30 includes a top surface 31 and a slot 32 formed on
the top surface 31. On each of two opposite inner surfaces of
the slot 32 is formed a shoulder portion 321. The movable
platform 30 is provided with two slide blocks 33 slidably
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disposed on the two rails 24. It is to be noted that inside the
movable platform 30 is disposed a nut 34 sleeved onto the
screw 23. Since the nut 34 and the screw 23 are of conven-
tional arts, no further descriptions are provided.

The two support members 40 are sleeved onto the screw 23
and movable along the rails 24, and located at two ends of the
movable platform 30. In this embodiment, the support mem-
bers 40 each have two slide blocks 41 slidably disposed onthe
rails 24.

The wheel 50 is rotatably disposed in the slot 32 of the
movable platform 30 and includes two first wheel portions 51,
a second wheel portion 52 which is located between and has
a diameter 521 smaller than a diameter 511 of the first wheel
portions 51, and a shaft portion 53 which is inserted through
the first and second wheel portions 51, 52 and has two ends
disposed on the shoulder portions 321. In this embodiment,
the first wheel portions 51 are partially protruded out of the
top surface 31 of the movable platform 30, and the diameter
511 of the first wheel portions 51 is two times the diameter
521 of the second wheel portion 52, as shown in FIG. 7.

The connecting member 60 is a plate which is less likely to
deform and has two connecting ends 61 fixed to the support
members 40, and a connecting bottom surface 62 which
comes into contact with and is driven to move by the second
wheel portion 52. In this embodiment, there is no slippage
between the connecting bottom surface 62 and the second
wheel portion 52.

The cover 70 includes two cover ends 71 fixed to the two
pivot seats 22, and a cover bottom surface 72 which comes
into contact with the first wheel portions 51. In this embodi-
ment, there is no slippage between the first wheel portions 51
and the cover bottom surface 72, so that, when the screw 23
drives the movable platform 30 to move back and forth, the
wheel 50 will also be caused to rotate clockwise or counter-
clockwise.

What mentioned above are the structures of the first
embodiment of the present invention, for a better understand-
ing of the invention, its operating advantages and the specific
objects attained by its uses, reference should be had to the
following descriptive matter.

First of all, since the wheel 50 is rotatably disposed in the
slot 32 of the movable platform 30 and has the first and second
wheel portions 51, 52 partially protruded out of the top sur-
face 31, the part of the first wheel portions 51 protruded out of
the top surface 31 will come into contact with the cover
bottom surface 72 to support the cover 70, preventing sagging
of'the cover 70, and reducing the interference of the cover 70
with the movable platform 30 and the support members 40.

Secondly, since the movable platform 30 and the two sup-
port members 40 are sleeved onto the screw 23 and movable
along the rails 24, which can provide support to and prevent
sagging of the screw 23. Besides, the relative motion or inter-
action between the movable platform 30 and the support
members 40 is controlled by the single wheel 50 and the
single connecting member 60. Hence, the structure of the
support device of the ball screw of the present invention is
much simple than that of the conventional ball screw, which
consequently results in a low maintenance cost.

In the third place, since the movable platform 30, the sup-
port members 40, the pulley and the connecting member 60
constitute the support device to support the screw 23 and the
cover 70, the movable platform 30 and the support members
40 can be made of rigid material, and the wheel 50 and
connecting member 60 between the movable platform 30 and
the support members 40 can be a block and a plate which are
less likely to deform. Therefore, the service life of the mov-
able platform 30, the support members 40, the pulley and the
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connecting member 60 which are used to support the screw 23
and the cover 70 can be extended. Besides, the support device
of the present invention requires no use of belts and pulleys,
which reduces structure complexity of the support device,
and consequently improving reliability and reducing mainte-
nance cost of the support device of the present invention.

Finally, as shown in FIGS. 6-8, due to the fact that the first
wheel portions 51 of the wheel 50 come into contact with the
cover bottom surface 72 of the cover 70, the second wheel
portion 52 is kept into contact with the connecting bottom
surface 611 of the connecting member 60, the connecting
ends 61 of the connecting member 60 are fixed to the two
support members 40, and the diameter 511 of the first wheel
portions 51 is two times the diameter 521 of the second wheel
portion 52. the movable platform 30 will move along with the
screw 23, when the screw 23 rotates, and when the movable
platform 30 moves a distance S, the wheel 50 will rotate and
pushes the connecting member 60 to move S/2 distance in an
opposite direction, so that the support members 40 are moved
S/2 distance.

Referring then to FIGS. 9A and 9B, a linear module with a
support device in accordance with a second embodiment of
the present invention is similar to the first embodiment,
except that:

The first wheel portions 51 of the wheel 50 each are annu-
larly provided with a plurality of first engaging teeth 512, and
the cover bottom surface 72 of the cover 70 is provided with
a rack 73 for mating with the first engaging teeth 512. When
the screw 23 rotates at a high speed, the engagement of the
first engaging teeth 512 and the rack 73 allows the wheel 50 to
come into contact with the cover 70 without slippage ther-
ebetween, and provides better support to the cover 70.

Referring then to FIGS. 10A and 10B, a linear module with
asupport device in accordance with a third embodiment of the
present invention is similar to the second embodiment, except
that: the cover bottom surface 72 of the cover 70 is provided
with a groove 721 for accommodation of the rack 73.

Referring then to FIGS. 11A and 11B, a linear module with
a support device in accordance with a fourth embodiment of
the present invention is similar to the first embodiment,
except that: the second wheel portion 52 of the wheel 50 is
provided with second engaging teeth 522 for mating with a
rack portion 621 which is formed at the connecting bottom
surface 62 of the connecting member 60. When the screw 23
rotates at a high speed, the engagement of the second engag-
ing teeth 522 and the rack portion 621 allows the wheel 50 to
come into contact with the connecting member 60 without
slippage therebetween, and ensures a reliable interacting
motion between the movable platform 30 and the support
members 40.

Referring then to FIGS. 12A and 12B, a linear module with
a support device in accordance with a fifth embodiment of the
present invention is similar to the first embodiment, except
that:

The first wheel portions 51 of the wheel 50 each are annu-
larly provided with a plurality of first engaging teeth 512, and
the cover bottom surface 72 of the cover 70 is provided with
a rack 73 for mating with the first engaging teeth 512. The
second wheel portion 52 of the wheel 50 is provided with
second engaging teeth 522 for mating with a rack portion 621
which is formed at the connecting bottom surface 62 of the
connecting member 60. When the screw 23 rotates at a high
speed, the engagement of the first engaging teeth 512 and the
rack 73 allows the wheel 50 to come into contact with the
cover 70 without slippage therebetween, and provides better
support to the cover 70. When the screw 23 rotates at a high
speed, the engagement of the second engaging teeth 522 and
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the rack portion 621 allows the wheel 50 to come into contact
with the connecting member 60 without slippage therebe-
tween, and ensures a reliable interacting motion between the
movable platform 30 and the support members 40.

Referring then to FIGS. 13A and 13B, a linear module with
a support device in accordance with a sixth embodiment of
the present invention is similar to the first embodiment,
except that:

The cover bottom surface 72 of the cover 70 is provided
with two grooves 721 for accommodation of two antiskid
members 80 which are kept into contact with the first wheel
portions 51 of the wheel 50, and the antiskid members 80 are
made of high friction material, so as to allow the wheel 50 to
come into contact with the cover 70 without slippage ther-
ebetween, and provides better support to the cover 70.

Referring then to FIGS. 14 A and 14B, a linear module with
a support device in accordance with a seventh embodiment of
the present invention is similar to the first embodiment,
except that: there is only one rail which is in the form of a
dovetailed groove 24 A, and the rail is disposed on the base 21
and located below the screw 23. The movable platform 30 and
the support members 40 are each formed with a dovetailed rib
35, 42 to be slidably disposed in the dovetailed groove 24A.

Referring then to FIGS. 15A and 15B, a linear module with
a support device in accordance with an eighth embodiment of
the present invention is similar to the first embodiment,
except that: there is only one rail which is formed with a
dovetailed rib 24B, and the rail is disposed on the base 21 and
located below the screw 23. The movable platform 30 and the
support members 40 are each formed with a dovetailed
groove 36, 43 to be slidably disposed in the dovetailed groove
24B.

While we have shown and described various embodiments
in accordance with the present invention, it is clear to those
skilled in the art that further embodiments may be made
without departing from the scope of the present invention.

What is claimed is:

1. A linear module with a support device comprising:

a base;

two pivot seats fixed on the base in a spaced apart manner;

a screw disposed between the two pivot seats;

at least one rail fixed to the base and located at one side of
the screw;

a movable platform sleeved onto the screw and movable
along the rail;

two support members sleeved onto the screw and movable
along the rail, and located at two opposite ends of the
movable platform;

a wheel rotatably disposed on the movable platform and
including at least one first wheel portion, and a second
wheel portion with a diameter smaller than a diameter of
the first wheel portion;

a connecting member including two connecting ends fixed
to the support members, and a connecting bottom sur-
face which comes into contact with and is driven to move
by the second wheel portion; and

a cover including two cover ends fixed to the two pivot
seats, and a cover bottom surface which comes into
contact with the first wheel portion.

2. The linear module with the support device as claimed in
claim 1, wherein two said rails are fixed to the base in a
parallel manner and located at two opposite sides of the screw,
and each of the movable platform and the support members is
provided with a slide block slidably disposed on the rail.

3. The linear module with the support device as claimed in
claim 1, wherein the movable platform includes a top surface
and a slot formed on the top surface, the wheel is rotatably
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disposed in the slot and partially protruded out of the top
surface of the movable platform.

4. The linear module with the support device as claimed in
claim 3, wherein a shoulder portion is formed on each of two
opposite inner surfaces of the slot, the wheel further includes
a shaft portion which is inserted through the first and second
wheel portions and has two ends disposed on the shoulder
portions.

5. The linear module with the support device as claimed in
claim 1, wherein the wheel includes two said wheel portions,
and each of the wheel portions is annularly provided with a
plurality of first engaging teeth, and the cover bottom surface
of the cover is provided with a rack for mating with the first
engaging teeth.

6. The linear module with the support device as claimed in
claim 5, wherein the cover bottom surface of the cover is
provided with a groove for accommodation of the rack.

7. The linear module with the support device as claimed in
claim 1, wherein the second wheel portion of the wheel is
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provided with second engaging teeth for mating with a rack
portion which is formed at the connecting bottom surface of
the connecting member.

8. The linear module with the support device as claimed in
claim 1, wherein the wheel includes two said wheel portions,
and the first wheel portion of the wheel is annularly provided
with a plurality of first engaging teeth, the cover bottom
surface of the cover is provided with a rack for mating with
the first engaging teeth, and the second wheel portion of the
wheel is provided with a plurality of second engaging teeth
for mating with a rack portion which is formed at the con-
necting bottom surface of the connecting member.

9. The linear module with the support device as claimed in
claim 1, wherein the diameter of the first wheel portion is two
times the diameter of the second wheel portion.

10. The linear module with the support device as claimed in
claim 1, wherein the cover bottom surface of the cover is
provided with a groove for accommodation of an antiskid
member which is kept into contact with the first wheel portion
of the wheel.



